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REMARKS 

Claims 1-17 are pending in this application. In the non-final office action mailed 
February 3, 2004: 

1 ) claims 1 and 8 were rejected under 35 U.S.C. § 1 1 2, 2, as being indefinite 
(office action , 1); 

2) claims 1-3, 6, 8-10, 13, and 16 were rejected under 35 U.S.C. § 102(b) as 
being anticipated by U.S. Patent No. 4,803,853 (Hoerkins) (office action, 3); 

3) claims 1 , 2, 4, 8, 9, and 1 1 were rejected under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No. 6,097,825 (Yoest et al.) (office action, 4); 

4) claims 1 -3, 5, 7-1 0, 1 2, and 1 4-1 7 were rejected under 35 U.S.C. § 1 02(a) 
as being anticipated by U.S. Patent No. 6,595,31 7 (Widmer et al.) (office action, 
fl 5); and 

5) claims 6 and 13 were rejected under 35 U.S.C. § 103(a) as being 
unpatentable over U.S. Patent No. 6,595,317 (Widmer et al.) in view of 
U.S. Patent No. 4,803,853 (Hoerkins) (office action, fl 7). 

The specification has been amended, claims 4 and 11 have been cancelled, and 

reconsideration is respectfully requested. A certification of one of the inventors is 

also submitted. 

Rejection under 35 U.S.C. § 1 12. 2 (Office Action. IT 1) 

The office action contends that it is not "clear as to which statutory class of invention" 
claims 1 and 8 are directed. Both claims begin with the word "imparting" and therefore the 
claims are method claims. 

Rejection under 35 U.S.C. § 102(b) (Office Action, 3) 

Claims 1-3, 6, 8-10, 13, and 16 were rejected under 35 U.S.C. § 102(b) as being 
anticipated by U.S. Patent No. 4,803,853 (Hoerkins). To sustain a rejection based on 
anticipation under 35 U.S.C. § 102, "the reference must teach every element of the claim." 
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M.P.E.P. § 2131 (8th ed., August 2001), page 2100-69. The M.P.EP. goes on to state that 
"[a] claim is anticipated only if each and every element as set forth in the claim is found, either 
expressly or inherently described, in a single prior art reference," quoting Verdegaal Bros, v. 
Union Oil Co. of California . 814 F.2d 628, 631, 2 U.S.P.Q.2d 1051, 1053 (Fed. Cir. 1987). 
Further, "[djuring patent examination, the pending claims must be 'given their broadest 
reasonable interpretation consistent with the specification.'" M.P.E.P. § 21 1 1 (8th ed., rev. 1 , 
February 2003), page 21 00-46. quoting In re Hvatt . 21 1 F.3d 1 367, 1 372, 54 U .S. P.Q.2d 1 664, 
1667 (Fed. Cir. 2000). However, "this interpretation must be consistent with the one that those 
skilled in the art would reach." In re Cortright . 165 F.3d 1353, 1359, 49 U.S.P.Q.2d 1464, 
1468 (Fed. Cir. 1999); M.P.E.P. § 21 1 1 (8th ed., rev. 1, February 2003), page 2100-47 (last 
paragraph in the left-hand column). 

Each of the applicants' claims contains the word "texture." To further illustrate the 
meaning of the term texture and how it is used by those skilled in the art, the application refers 
to an excerpt from Marks' Standard Handbook for Mechanical Engineers . 9th ed., 1987, 
pages 13-75 through 13-81, titled "Surface-Texture Designation, Production, and Control." 
Page 6, lines 1 3-1 7. (Copy attached to the accompanying certification of Martin W. Masters; 
now incorporated by reference by amendment.) 

Hoerkins, the cited reference, discusses attaching a mesh screen covering to a hearing 
aid but nowhere is there a suggestion to impart a texture to a hearing instrument or hearing 
instrument shell. Construed in light of the specification, the term "texture" does not read on 
Hoerkin's "ornamental ear insert" or the mesh screen covering. Since the reference lacks this 
claimed element, it cannot anticipate the independent claims (1 , 2, 8, 9, and 1 6). Further, the 
reference does not disclose, teach, or suggest the limitations of the dependent claims 3, 6, 1 0, 
and 13. Nor does Hoerkins provide any suggestion or teaching to modify his hearing aid to 
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achieve the applicants' claimed method and, lacking such, the claims are also not obvious in 
view of Hoerkins. M.P.E.P. § 2143. 

Rejection under 35 U.S.C. g 102(b) (Office Action. IT 4) 

Claims 1 , 2, 4, 8, 9, and 1 1 were rejected under 35 U.S.C. § 1 02(b) as being anticipated 
by U.S. Patent No. 6,097,825 (Yoest et al.), specifically noting column 1, line 65, through 
column 2, line 2. Yoest et al. does not disclose, teach, or suggest there, or anywhere within 
the document, the concept of imparting a texture as described in the specification. For at least 
the reasons set forth above with respect to the Hoerkins reference, claims 1 , 2, 8, and 9 are 
allowable over the cited reference under §§ 102 and 103. 

Rejection under 35 U.S.C. S 102(a) (Office Action, IT 5) 

Claims 1-3, 5, 7-10, 12, and 14-17 were rejected under 35 U.S.C. § 102(a) as being 
anticipated by U.S. Patent No. 6,595,31 7 (Widmer et al.). None of these constitute a texture 
as described and claimed in the application. (The applicants note that U.S. Patent 
No. 6,401 ,859, having the same inventive entity and assignee, was cited in the applicants' 
related application 09/944,315 and contains the identical text and figures noted in the office 
action. The reference is therefore merely cumulative of materials already submitted under 
information disclosure statements.) 

Nowhere in Widmer et al. is there any mention of the word texture (or an equivalent 
thereto). The office action specifically cites col. 13, lines 36-54, and Figures 18-20. These 
figures depict a "pattern of ribs 51 " (column 1 2, line 56). Rather than modifying the surface 
of the shell itself, Widmer et al.'s surface remains smooth and untextured. Indeed, 
independent claims 1,17, and 32 of Widmer et al. recite an "outer surface" that is "substantially 
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smooth." Thus, the ribs on the otherwise smooth-surfaced shell of Widmer et al. no more 
constitute a "texture" than speed bumps on an asphalt road surface. Failing to disclose, teach, 
or suggest creating a texture on the surface, Widmer et al. cannot anticipate the independent 
claims (1 , 2, 8, 9, and 1 5-1 7). Further, the reference does not disclose, teach, or suggest the 
additional limitations of the dependent claims 3, 5, 7, 10, 12, and 14. Finally, the reference 
does not provide a teaching or suggestion that would render these claims obvious. 

Rejection under 35 U.S.C. S 1Q3fa) (Office Action. 7^ 

Claims 6 and 13 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
U.S. Patent No. 6,595,31 7 (Widmer et al.) in view of U.S. Patent No. 4,803,853 (Hoerkins). 
The office action states that "Hoerkins discloses applying waveforms to the edges of one or 
more of the layers during the process of fabrication...." The words "waveforms" and "layers" 
appear nowhere in Hoerkins and the cited portion (col. 1 , lines 45-56) do not discuss any such 
process. Indeed, Hoerkins has nothing to do with either selective laser sintering and stereo 
lithography, two fabrication methods discussed in the application. Page 2, line 16. Hoerkins 
is therefore inapposite and cannot contribute to finding of obviousness. 

Claims 6 and 1 3 are not obvious in view of cited combination for at least additional two 
reasons. First, there is no teaching or suggestion in either of the references to make such a 
combination. The bald assertion alone that "it would have been obvious" to have made the 
necessary modifications to the references and then combine them as suggested in the office 
action cannot support a finding of obviousness. In re Lee . 277 F.3d 1 338, 61 U.S.P.Q.2d 1 430 
(Fed. Cir. 2002)(Board's affirmance of PTO's unsupported § 1 03 rejection reversed). Indeed, 
the only motivation for such a combination is found in the claims and it is improper to use the 
claims in this fashion. M. P.E. P. § 21 43 (8th ed., August 2001 ), page 21 00-1 26 ("[t]he teaching 
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or suggestion to make the claimed combination and the reasonable expectation of success 
must both be found in the prior art, not in applicant's disclosure"); In re Dembiczak . 
175 F.3d 994, 50 U.S.P.Q.2d 161 4 (Fed. Cir. 1999) ("[combining prior art references without 
evidence of such a suggestion, teaching, or motivation simply takes the inventor's disclosure 
as a blueprint for piecing together the prior art to defeat patentability -- the essence of 
hindsight."); In re Rouffet . 149 F.3d 1350, 1357, 47 U.S.P.Q.2d 1453, 1457-58 
(Fed. Cir. 1998) ("rejecting patents solely by finding prior art corollaries for the claimed 
elements would permit an examiner to use the claimed invention itself as a blueprint for piecing 
together elements in the prior art to defeat the patentability of the claimed invention. Such an 
approach would be 'an illogical and inappropriate process by which to determine 
patentability/"). Absent the suggestion to combine the ornamental ear insert with the device 
of Widmer et al., the combination of Widmer et al. and Hoerkins is improper and cannot 
support a finding of obviousness. 

Second, even assuming arguendo that the combination would be proper, it still lacks the 
element of a imparting a texture applied to a hearing instrument shell or outer surface. 
M.P.E.P. § 2143.03 (8th ed., August 2001), p. 2100-126 ("[t]o establish prima facie 
obviousness of a claimed invention, all the claim limitations must be taught orsuggested by the 
prior art"), citing In re Rovka . 490 F.2d 981 , 1 80 U.S.P.Q. 5B0 (G.C.P.A. 1974) [emphasis in 
original]. For at least these reasons, the combination of the references does not render 
claims 6 and 13 obvious. 

Conclusion 

The applicant believes that it has responded to all of the issues raised in the office 
action and submits that all of the pending claims are allowable. Thus, it is respectfully 
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requested that the examiner pass the application to allowance. The examiner is invited to call 
the undersigned if there are any questions concerning the application. 
Dated: April 30, 2004 Respectfully submitted, 



Jo5_pier 

Reg. No. 29,955 

1 7 Westwood Drive South 

West Orange, N.J. 07052 

(973) 736-8306 

Attorney for Applicant(s) 
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IN.THE UNITED STATES" •PATENT AND tfUb^MARK office 

Applicant: .. ^Master* etjaj! vfi^vtfwViptiitiirifa' ■ 
Serial Mo.;v,oe/^44,$14 - 

For: , PrpcdSselS;forte3<tU.rlnd.tri^ 'm^^^m^i^^^f..-- '' 

■ surface of 0 h^^irtgjhstrunteht ■ , . ... 

Filed: August 31 , 2001 ^Ajjorroy'^NafiiS' ' . Rag^-No.. 



Group: 1734 /TV^ — APgjL 3g> .'mm- 
Examiner: Michelle A. Laior 
Att'y DkL: ',2001 P ? :i0?m; 

; • Cartlflcatfdh of MartinMBStere^ 

I, Martin vy;Ma8te«i declare: ^taFa^lmileiOrily 

"... \ i"'" * * • ' 

1 . lam one of the applicants of the , ab6v6'1dantRle^-|^rjit«00c^on<'; '"'7 

2. To Illustrate the meaning of the term textore as It Is tiaeci by thoseitktned In the art 
and as It Is used It in the specification, I ptaylded my att6rfte,ya wJth «ii .excerpt from 
one of my refe^ 

Control.!-.^ 

paged .1 3-75 - through. 13^81 r fefa;tenciB^ Jrt £ ; vThis Is 

consistent with 1 my understafidlfig and usage 1.0'f tfie term ^extdre;!* Copy attached. 

3. 1 certify under penalty of perjury that^ 
Executed on April?? . 2004. ^j^AxL^ 



Martin W.-Mfestdra 
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SURFACE-TEXTURE DESIGNATION, PRODUCTION, AND CONTROL 13-75 



U.H mm). The tool material is normally co\<\~ rolled steel or 
stainless .steel and is bm/cd, soldered, or fastened mechanically 
to the transducer ihrough a toolholdcr. The tool is ordinarily 
0.00.1 to 0.004 in (0.075 lo 0.1 mm) smaller than the cavity it 
produces. Tolerances of 0.0005 in (0.01 3 mm) or belter can be 
obtained with line abrasives. For best results, roughing cult* 
should be followed with one or more finishing operations) with 
finer grits. The ultrasonic machining process is used in drilling 
holes, engraving, envity sinking, slicing, broaching, etc. It is 
best suited to materials which are hard and brittle, such as 
ceramics, carbides, burides. ferrjles. glass* precious stones, and 
hardened steels 

Jn abrativr-jet machining (AJM), material is removed by tine 
abra.sive particles (aluminum oxide or silicon carbide) curried 
in a high-vc-loeiiy stream of air, nitrogen, or carbon dioxide. 
The gas pressure ranges up lo I 20 lb/in 2 (0.83 MPa), provid- 
ing a nozzle velocity of up to 1 ,000 ft/s (300 m/s). Nozzles arc 
made of tungsten carbide or sapphire. Typical applications are 
in drilling, sawing, slotting, and deburring of hard, brittle 
materials such as glass. 

In law-beam machining (LBM), mnierial is removed by con- 



verting electric energy into a single-wavelength, narrow beam 
of light and focusing it on the workpiece. The high energy den- 
sity of the beam is capable of melting and vaporizing alt mate- 
rials. Typical applications are in drilling small boles in all types 
of materials. as small as 0.0002 in (0.005 mm) in diameter, 
and cutting titanium and nonmctaltic materials such as fabric, 
wood, cardboard, and plastics. It is desirable for the workpiece 
material to have low thermal conductivity nnd low reflectivity. 

The electron -beam machining (EBM) process removes material 
by focusing high-velocity electrons on the workpiece. Unlike 
lasers, this process is carried out in a vacuum chamber and is 
used Tor drilling small holes in nil materials including ceram- 
ics, scribing, and cutting slots. 

in water iei machining, water is ejected from a nozzle at pres- 
sures as high us 200,000 lb/in 1 (1,400 MPa) and acts like a 
.saw. The process is suitable for cutting and deburring of a vari- 
ety of materials such as polymers, paper, and brick in thick- 
nesses ranging from 0.03 to I in (0,8 to 25 mm) or more. The 
cut can be started at any location, wetting is minimal, and no 
deformation of the rest of the piece takes place. Abrasives can 
be added to the water stream to increase material removal rate. 



13.5 SURFACE-TEXTURE DESIGNATION, PRODUCTION, AND CONTROL 

by James A. Broadston 



Kt n m st is; American \ animal Standards Institute, "Surface Tex- 
ture," ANSI 1446. 1. Hroudston, "Control of Surface Quality," Surface 
Checking Gujuc Co., Hollywood, C'A, 1977 A5MB "Melala Engineer- 
ing Design Hmidbwk." Mefiraw-Hill. SMF. "Tool Engineers Hand- 
book/' McGraw-Hill. 

Rapid changes in the complexity and precisian requirements 
of mechanical products since 1945 have created a need for 
improved methods or determining, designating, producing, and 
controlling the surface texture of manufactured parts. 
Although standards are aimed at standardizing methods far 
measuring by using stylus probes and electronic transducers 
for surface quality control, other descriptive specifications are 
sometimes required, i.e.. inlcrfcrumctric light bands, peak-to- 
valley by optical sectioning, light reflectance by commercial 
glossmctcrs, etc. Other parameters arc used by highly indus- 
trialized foreign countries to solve their surface specification 
problems. These include the high spot counter and bearing 
area meter of Kngland (Talysurf); the total pcak-to-valiey, or 
H„ of Germany (Penhcn); and the R or average amplitude of 
surface deviations of France. Jn the United States peak count- 
ing is used in the sheet -steel industry, instrumentation is avail- 
able (Bcndix). and a standard for specification, SAli J-9II, 
exists, 

Surface texture control should be considered for many rea- 
sons, among them being ihc following: 

1. Advancements in the technology of metal-cutting "tools 
and machinery have marie the production of higher-quality 
surfaces possible. 

2, Products are now being designed thai depend upon 



proper quality control of critical surfaces for their successful 
operation as well as for Jong, trouble-free performance in 
service. 

3. Craftsmen who knew the function and finish require- 
ments for all the pans they made arc gradually being replaced 
by machine operators who arc not qualified to determine the 
proper texture requirements for critical surfaces. 

4 Remote manufacture and the necessity for controlling 
costs have made it preferable that finish requirements for all 
the crilicul surfaces of a part be specified on the drawing. 

The design engineer, who best understands the overall 
function of a part and all its surfaces, should be able to deter- 
mine the requirement for surface-texture control where 
applicable and to use a satisfactory standardized method for 
providing this information on the drawing for use by manufac- 
turing departments. 

6. Manufacturing personnel Should know what processes 
are able lo produce surfaces within specifications and should 
be able to verify that the production techniques in use arc 
under control. 

7. Quality-control personnel should be able to check con- 
formance if product quality is to be maintained and product 
performance and reputation ensured. 

8. Test personnel should be able to operate completed prod- 
ucts, a* well as detail components, under simulated environ- 
mental conditions to determine shortcomings in design that 
may prevent satisfactory and trouble-free performance of ihc 
product in service. 

9 The design engineer should be fully cognizant of product 
performance and /or failure and of the reasons therefor, both 
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13-76 SURFACE-TEXTURE DESIGNATION. PRODUCTION* AND CONTROL 



in test and during customer operation, and should be able to 
apply such information toward the improvement of future 
designs, 

10. Too much control may be worse than too little; hence, 
overuse of available techniques may hinder rather than assist, 
there being no payoff in producing surfaces that arc more 
expensive than required to ensure product performance to 
established standards. 

DESIGN CRITERIA 

Surfaces produced by various processes exhibit distinct differ- 
ences in texture. These differences make it possible Tor honed, 
lapped, polished, turned, milled, or ground surfaces to be easily 
identified. As a result of its unique character, the surface tex- 
ture produced by any given process can be readily compared 
with other surfaces produced by the same process through the 
simple means of comparing the average size of its irregulari- 
ties, using applicable standards and modern measurement 
methods. It is then possible to predict and control its perfor- 
mance with considerable certainty by limiting the range of the 
average size of its characteristic surface irregularities. Sur- 
face-texture standards make this control possible. 

Variations in the texture of a critical surface of a part influ- 
ence its ability to resist wear and fatigue; to assist or destroy 
effective lubrication; to increase or decrease its friction and/or 
abrasive action on other parts, and to resist corrosion, as well 
as affect many other properties that may be critical under cer- 
tain conditions. 

Clay has shown that the ioad-carrying capacity of nilrided 
shafts of varying degrees of roughness, all running at 1.500 r/ 
iu in in diamond-turned lead-bronze bushings finished to 20 
uin. (0 50 Mm), varies as shown in Fig. 13.5.1. The eflecls of 

Surface finish of shaft, 




O 5 10 ?5 20 25 30 35 
Surfoce finish of shaft, p. m 



Fig. 13,5,1 Load-carrying capacity of journal bearing* related to the 
surface roughness or a shaft. {Cfay, ASM Metal Progress, Aug. 15. 

my) 



roughness values on the friction between a Hat slider on a well- 
lubricated rotating disk are shown in Tig. (3.5.2. 

Surface-texture control should be a normal design consid- 
eration under the following conditions: 

1. For those pans whose roughness must be held within 
closely controlled limits for optimum performance. In such 
cases, even the process may have io be specified. Automobile- 




0 5 10 IS 20 25 30 35 40 4$ 
? X 10,000 



Fig, 13,5.2 Effect of Mir face texture on friction with hydrodynuink 
lubrication using a flat slider on a rotating disk. / » oil viscosity, cP 
,V ~ rubbing speed, ft/min; P =■ loud, lb/in 2 . 

engine cylinder walls, which should be finished to about 1 3 
^in {0.32 jim) and have a circumferential (ground) or an angu- 
lar {honed) lay, are an example. If too rough, excessive wear 
occurs; if too smooth, piston rings will not seat properly, lubri- 
cation is poor* and surfaces will $t\tc or gall, 

2. Some parts, such as antifriction bearings, cannot be 
made too smooth for their function. In these cases, [he designer 
must optimize the trade-off between the added costs of pro- 
duction and the market value of the added performance. 

3. There are some parts where surfaces must be made u> 
smooth as possible for optimum performance regardless of 
cost, such as gages, gage blocks, lenses, and carbon pressure 
seals. 

4. In some cases, the nature of the most samfaciory finish- 
ing process may dictate the surface-texture requirements to 
attain production efficiency, uniformity, and control even 
though the individual performance of the pari itself may nui 
be dependent on the quality of the controlled surface. Hard- 
ened steel bushings, for example, which must be ground to 
close tolerance for press fit into housings, could have outside 
surfaces welt beyond the roughness range specified and stil! 
perform their function satisfactorily. 

•5, For -parts- which theihop, with unjustified pride, has tru- 
ditionally finished to greater perfection than is necessary, the 
use of proper surface-texture designations will encourage 
-roug he* -surfaces on exterior. and. .other surfaces that do not 
need to be finely finished. 

It is the designer's responsibility to decide which surface* of 
u given part are critical to its design" function and which arc 
not. This decision should be bused upon a full knowledge of the 
part's function as well as of the performance of various .surface 
textures that might be specified. From both a design and an 
economic standpoint, it may be just as unsound to specify uh> 
smooth a surface as to make il too rough — or to control it i»t 
all if not necessary. Wherever normal shop practice will pro- 
duce acceptablesurfaces, as in drilling, tapping, and threading, 
or in keyways, slots, and other purely functional surfaces, 
unnecessary surface-texture control will add costs which 
should be avoided. 

Whereas each specialized field of endeavor has its own tra- 
ditional criteria for determining which surface finishes arc 
optimum for adequate performance, Table 13-5-1 provide* 
some common examples for design review, and Table 13. 5, 6 
provides data on the surface-texture ranges* that can be 
obtained from normal production processes. 
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DESIGNATION STANDARDS, SYMBOLS, AN0 CONVENTIONS 13.77 
Table 13.5.1 Typical Surface-Texture Detlgn Requirement* 



(250 mM 6 ^/~ 
(125 /dn.) 3-2^ 

(63 /iin.) 1 ^ 0 / 



(32 ti\r\.) 0 -*Qr 



Clcsr^iKC surfaces 
Rough machine 
parr* 

Mating surfaces 

Chased ami tut 

threads 
Clutch-disk fnecs 
Surface* for %uh 

gaNkers 

Histon-pin bores 
Brake i,l rums 
Cylinder block, rop 
Gear locating faces 
Gear shafts and 

bores 
Rare he 1 »nd pawl 

teeth 
Milled thread* 
Rolling iurfac« 
Gearbox faces 
Piston crowns 
Turbine-blade 

dovcuils 

Hrtuched hates 
Brorac journal 
bearings 

Clear icctb 
Slideways and gibs 
Prc**-fit pares 
Piston-rod btish- 

Antifriction-bear- 
ing SCATS 

Seating surfaces for 
hydraulic cube 
finings 



113 ^ln.) 



(8 /iln.) 0.20/ 



(4 /4in.V 0.10/- 



(2 //In.) 0.050/- 
(1 /^in.) 0.025/- 



Motor srurrs 
Gear teeth (heavy 

tads) 
Spline shafts 
O-ring groove * 

(static) 
Aniifricrion'hear- 

trtg t>orc* -ind 

faces 
fJanishafr lubes 
Compressor-blade 

iii r foils 
Journals for 

elasromcr lip 

seats 
Kngfne cylinder 

Piston outside 
dijnu'Ttri 

Crankshaft bear- 
ing* 

Jet-engin<? stator 

blades 
Valve-rapper cam 

faces 

Hydraulic-cylinder 

bore* 
Lapped antifriction 

bearings 
Rail -bearing race* 
PtMon pins 
Hydraulic piston 

rods 

Carbon-seal mat- 
ing Surfaces 
Shop-gage tacts 
Comparator anvil* 

Bearing balls 
GagCi and mirrors 
Micrometer anvils 



DESIGNATION STANDARDS, SYMBOLS, AND 
CONVENTIONS 

The precise definition and measurement of surface-texture 
irregularities of machined surfaces are almost impossible 
because the irregularities are very complex in shape and char- 
acter and, being $0 small, do not lend themselves to direct mca* 
surcmcnu Although both their shape and length may affect 
their properties, control of their average height and direction 
usually provides sufficient control of their performance. The 
standards do not specify the surface texture suitable for any 
particular application, nor the means by which it may be pro- 
duced or measured. Neither are the standards concerned with 
other surface qualities such as appearance, luster, color, hard- 
ness, microstructure, or corrosion and wear resistance, any of 
which may be a governing design consideration. 

The standards provide definitions of the terms used in delin- 
eating critical surface-texture qualities and a series of symbols 
and conventions suitable for their designation and control. The 
ANSI B46.1 used in this section has replaced all other domes- 



tic standards and conforms in all essential dements with the 
British, Canadian, and most ISO international standards, even 
though different terms are used; i.e., the R e . the AA (arith- 
metical average), and the CLA (centcrtinc average) arc iden- 
tical with the internationally adopted symbol R a of ISO 
R468. 

The basic ANSI symbol for designating surface texture is 
the checkmark with horizontal extension shown in Fig. 
The symbol with the triangle at the base indicates a require- 
ment for a machining allowance, in preference to the old f 
symbol. Another, with the small circle in the base, prohibits 
machining; hence surfaces must be produced without the 
removal of material by processes such as cast, forged, hot- or 
cold-finished, die-cast, sintered- or injection-molded, to name 
t» few. The surface-texture requirement may be shown ax A; 
the machining allowance at B; the process may be indicated 
above the line at C; the roughness width cutoff (sampling 
length) at D, and the lay at E. The ANSI symbol provides 
places for the insertion of numbers to specify a wide variety of 
texture characteristics, as shown in Table I 3-5 2 



L 
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4 000 
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:* Top .iiepf* 



T r f,.;at Hop Itcofcri) 



height 



Q) 



JL. ^^^2/ _ wltJ ? h 



J_P oo^ 

[perptrdiculor rc 



(32) 



0.8/ 
V 



(32) 0.8, 



' mnsinuuu \ jIul* :iiul 
minimum value 
roughness jvcrago 
r»tmy\ indicates 

- permissible range (if' 
value raring 



0.05 

height rating:, pUdii 
nho\c the hori/tmt:il 
eMcnsion. \ny lesser 
rating sh;d| \k 
accept at jlt.\ 



0.05-100 

Maximum wdviiv-ss 
spacing rating is 
placed above the 
Iwi/onul cxtcnsitKi 
and ro the right of the 

vinuss hcighi 
rating. Any lesser 
raring sh;ill \k 
jt-'ccputlilf. 





prohibited. 



MOCftimng prolnFjitnd 
Ing.cgtadsurfoci 
T>JSt be prtM|UC*i) 
wilriDut rf mnvgi y f 



(32) 



(32) 



0.8y 

iiklk'JlLxt by the Ijy 
symliu! phiLvO ^ thv 
right of the U»ng leg 

(0,100) 

Roughnt,*^ .sampling 
length or cuiutT rating 
is plated Iil-Kiu the 
horj/iiiitiil lm vision. 
Uhi-n m> value is 
shown. O HO nun ih 



(32) 0.8 
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Where required, 
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placed it Ok right 
the luy symbol. Any 
Je^Scr ruling shall Ik* 

JiL'tX'pt»llk'. 



PAGE 1 9122 " RCVD AT 4/30/2004 2:34:22 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRM/4 * DNIS:8729306 * CSID:973 731 0133 ' DURATION (mm-ss):06-02 



From: Joel Millar 973 731 0133 To: PTO T»ch Csrrfer 3700 



Date: 4/30/2004 Time: 2:34:16 PM 



Page 20 of 22 



Control of roughneu, (he finely spaced surface-texture irreg- 
ularities rebuking from the manufacturing process or the cul- 
ling action of tools or abrasive grains, is the most important 
function accomplished through the use of these standards, 
bccau.se roughness, in gcncrul, has u greater effect on perfor- 
mance thon any other .surface quality. The roughness*hcight 
index value is a number which equals the arithmetical average 
deviation of the minute surface irregularities from a hypothet- 
ical perfect surface, expressed in either millionths of an inch 
(microinches, O.OoqOQI in) or in micrometers, if 
druwing dimensions are in metric, SI units. For control pur- 
poses, roughncss-hcighl values are taken from Table 1 3. 5 J, 
with those in boldface given preference. 

The term roughness cutoff, a characteristic of tracer-point 
measuring instruments, is used to limit the length or trace 
within which the asperities of the surface must lie for consid- 
eration as roughness. Asperity spacing* greater than roughness 
cutotVurc ihcn considered a* waWnoss. 

WavinMt refers to the secondary irregularities upon which 
roughness is superimposed, which arc of significantly longer 
wavelength and are usually caused by machine or work deflec- 
tions, tool or workpicce vibration, heat treatment, or warping. 
Wavincss can be measured by a dial indicator or a profile 
recording instrument from which roughness has been filtered 
out. It is rated as maximum peak-to-vatiey distance and is indi- 
cated by the preferred values of Table 13.5.4. For fine wavincss 
conirot, techniques involving contact-area determination in 
percent (90. 75, 50 percent preferred) may be required. Wav- 
iness control by interferomctric methods is also common, 
where notes, such as "Flat within XX helium light bands," 
may be used. Dimensions may be determined from (he preci- 
sion length table (sec Sec. I). 

L*y refer* to the direction of the predominant visible sur- 
face-roughness pattern, H can be controlled by use of the 
approved symbols given in Table 1 3.15, which indicate desired 
lay direction with respect to the boundary line of the surface 
upon which the symbol is placed. 

Flaw* are imperfections in a surface that occur only at infre- 



aURFACC QUALITY VERSUS TOLERANCES 13-79 

quent intervals They are usually caused by nonuniformity of 
the materia!, or they result from damage to the surface sub- 
sequent to processing, such as scratches, dents, pits, and 
cracks. Flaws shoud not be considered in surfacc-tcxturc 
mcauremcnls, as the standards do not consider or classify 
them. Acceptance or rejection of parts having flaws is strictly 
a matter of judgment based upon whether the flaw will com- 
promise the intended function of the pan. 

To call attention to the fact that surface-texture values are 
specified on any given drawing, a note and typical symbol may 
be used as follows: 

Surface texture per ANSI B46.I 

Values for nondesignated surfaces can be limited by the note 

\T All machined surfaces except as noted. 



MEASUREMENT AND PRODUCTION 

Tracer-point analyzers provide an effective and rapid means 
for determining roughness values. Optical straightedge shadow 
and interference microscopes provide for measurement and 
comparison. Standard replicas of typical machined surfaces 
provide less accurate but adequate reference and control of 
rougher surfaces over 16 jan. 

Various production processes can produce surfaces within 
the ranges showo. in. Tabic J 3, 5,6, 'For -production efficiency, it 
is best that critical areas requiring surface-texture control be 
clearly designated on drawings so that proper machining and 
adequate protection from damage during processing will be 
ensured. 

SURFACE QUALITY VERSUS TOLERANCES 

It should be remembered that surface quality and tolerances 
are distinctly different attributes that are controlled for com. 



Table 13.13 Preferred Series Rougnneea Average Value* <#J Mlerometret <^m); Mlcrolnchee (pin) 
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0.60 
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16 
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63 
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Table 13-fi. 4 Preferred Series Maximum Wavlnee* Height Valuea 
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Table 13.6.6 Lay Symbol 



Uoy 

symbol 


Interpretation 


Exomple showing 
direction of too/ 
marks 




Loy poroWe'to+h* line 
representing The 
surface to which the 
symbol is applied 




f 




l 


Lay perpendicular ta 

the line representing 

the surface to which 
the symbol isapplied 










IlllflllH 


s/r 




! 1 


x 


Lay angular in both 
directions to line 
representing the 

aLfr TQCQ Ty WnlCil 

symbol is applied 


1 




- - 


M 


Loy muttidfrectfonol 


f 






C 


LOy approximately 
circular relative to the 
Center Of the surface 
to which the symbol is 

applied 


i — |_i 









devices having anvilf that make contact wiih the part. Surface I measurement and 4v not mi up iolenui«M, 
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Table 13.5,6 SurlaCi-RoughnesB Ranges of Production Processes 



Roughness height rating ,^rn ( /xin) Ra [ 
Process 50 25 12s 6.3 3.2 i.s o.ao 0.400.20 0,10 0,05 0,025 0.012 

<2OOO)(l0Q0K50O)(250HiaS> (63) (32) (16) (8) <4J (2) (1) (0.5) 



Flome cutting 

Snogging 

Sawing 

Planing, shaping 



Drilling 

Chemical milling 
Elect, discharge moch. 
Milling 



Broaching 
Reaming 
Electron beam 
Loser 

Electro -chemical 
Boring, turning 
Borrel finishing 



Electrolytic grinding 
Rolfer burnishing 
Grinding 
Honing 



Electro-polish 
Polishing 
Lapping 
Superf inighing 



Sand casting 
Hot rolling 
Forging 

Perm, mold casting 



Investmentcasting 
Extruding 

Cold railing, drawing 
Die costing 




The ranges shown above aretypicol of the processes listed. 
Higher or lower values may be obtained under speciol conditions. 



Average application 
Less frequent 
application 
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